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Instance, at base oil temperatures below 15' C, using a mixture of ether alcohols containing from 20-50% 
w/w of an aliphatic ether alcohol prevents such separation. In addition, the presence of an aliphatic ether 
alcohol in the mixture depresses the freezing point. 

As mentioned previously, drilling fluids contain in addition to the base oil composition conventional 
5 components such as clays, water, salts, e.g. chlorides of calcium and sodium, surfactants or emulsifiers and 
weighting material. 

The clays used in drilling fluids containing the base oil compositions of the present invention are 
suitably organophilic clays. If a hydrophilic clay such as bentonite is available it is necessary to transform 
these into an organophilic condition e.g. by reaction with appropriate organic ammonium salts by methods 
w well known in the art. These clays act as viscosifiers and the drilling fluid is usually prepared by mixing the 
conventional components with the base oil composition followed by shearing to achieve the desired 
rheology, i.e. a fairly low plastic viscosity (PV) and a high yield point (YP) to plastic viscosity ratio, that is 
YP/PV. 

During preparation of a drilling fluid, a preformed base oil composition containing both the low toxicity 
75 oil component and the polar activator may be mixed with the other conventional components of such fluids 
such as clay, water, salts, emulsifiers etc. On the other hand the two components of the base oil 
composition of the present invention may be mixed separately with the other drilling fluid components 
during agitation or shearing. In the latter case it is preferable to first mix all the polar activator and from one- 
quarter to one-half of the total low toxicity oil component with the clay and other ingredients. This results in 
20 a rapid swelling and gelation of the clay within a few seconds. Thereafter the remainding three quarters of 
the low toxicity oil component can be added to the swollen gel followed by shearing to achieve a drilling 
fluid of desired rheology, i.e. a very high YP/PV ratio. 

The use of a combination of a low toxicity oil, i.e. an oil component low (less than 10% w/w) in aromatic 
hydrocarbon content, and a polar activator as the base oil composition can be further enhanced by reducing 
25 the amount of emulsifiers used in the drilling fluids. The resultant drilling fluids show a yield point only 
marginally less than those using diesel as the base oil and yet retain the advantages of low toxicity and low 
plastic viscosity. 

The base oil compositions of the present invention and the use thereof in drilling fluids is further 
illustrated with reference to the following Examples. 

30 

Examples 

In order to demonstrate the relative effectiveness of alcohol ethers as polar activators, other proprietary 
compounds such as propylene carbonate were also tested for comparison. The results of these tests are 
35 tabulated below:- 
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TABLE 1 
Materials Used 



Base Oil 


Composition 
paraffin: P 
naphthene: N 
aromatic A 


Boiling Range 

°C 


Plash Point 
(PMCC) 
°C 


Kinematic 
Viscosity 
at 40°C 
cS 


Low 

Toxicity 
Kerosine* 


P:N:A 
56:42:2 


195-255 


72 


1.7 


Low 

Toxicity 
Technical 
Gas Oil* 


P:N:A 
74:23:3 
49:42:9 


210-312 
218-310 


109 
100 


2.5 
2.9 


Diesel** 


P:N:A 
42:37:21 


200-365 


65-75 


3.3 



*Some variation in composition and physical properties occur due to 
variations in crude oil feedstock. 

**Sample used was not analysed. Properties shown above are for a 
typical diesel oil. 



TABLE 2 



Polar Activators Used 


Polar Activators 


Approximate Composition 


Phenoxypropanol (PhP) 
Phenoxypropoxypropanol (PhDP) 
Mixed Phenoxypropanol/Phenoxypropoxy 
propanol 

Mixed Isobutoxypropanol 
(IBPyisobutoxypropoxy propanol (IBDP) 
Phenoxypropanol (PhP) + 
Ethoxypropoxypropanol (EDP) 
Acetophenone 
Propylene carbonate 


Essentially a mixture of PhP/PhDP (95/5 w/w) 
Essentially IBP 75%, IBDP 21% and others 4%). 
PhP is the activator and EDP is the cosolvent 
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1. Rheology Measurement 

5 The characteristics of a drilling fluid can be closely defined by quoting values for PV, YP and gel 
strength. Standard field and laboratory tests have been devised which are quick and practical. Such tests 
only approximately reflect downhole behaviour, but they serve their purpose if their limitations are 
understood and if the data obtained from them are correlated with experience. 

A Fann viscometer was used in this study to determine the rheology of low toxicity kerosine, low 

10 toxicity technical gas oil and diesel based drilling fluids. See Section 3 below for more details. 

2. Standard Drilling Fluid Preparation (General Procedure) 

The drilling fluid base oil and polar activator, if any, were measured into the mixing vessel and agitation 
75 started using an Ystral mixer. A reduced shear rate (Variac controller setting : lOOv) was used for ail stages 
until the final addition of barytes. Geltone and Duratone powders were added over a period of 30 seconds. 
The mixture was sheared for 10 minutes. 

The calcium brine was added and shearing was continued for a further 20 minutes. 
The lime, Invermul and Ezmul were added and the shearing was continued for an additional 5 minutes. 
20 The shear rate was increased (Variac setting : 120v) and the baryte was added incrementally over one 
or two minutes. Finally the complete drilling fluid was sheared at the higher rate for 30 minutes. The 
vigorous mixing caused the drilling fluid to heat up; the final temperature being 60 ± 5*C. 

When circulating in the oil well, the drilling fluid is exposed to much more severe shearing through the 
drilling bit at downhole temperatures of 150* C or more. Under these conditions, the organophilic clay will 
25 yield to provide maximum structural properties after a few circulations. For specific amounts of various 
components used see Tables 4 and 6 below. 

TABLE 4 



Drilling Fluids - Their Composition and Preparation Standard 8 Drilling Fluid 
Composition 




Quantities used 


Lox toxicity oil or diesel 


270 ml 


Polar activator (if any) 


5.5 ml (5.8g for PhP; d = 1.06) 


Geltone II 


8.0g 


Duratone H7 


8.7g 


Calcium brine solution (brine concentration: 


85 ml 


463g CaCI 2 .6H 2 0 diluted to 500 ml H 2 0) 




Lime 


8.0 g 


Invermul solution (Invermul solution cone: 


20 ml 


50% vol in base oil) b 




Ezmul solution (Ezmul solution cone: 50% 


8.0 ml 


vol in kerosine) 




Baryte 


330g 



Notes: 

a. The drilling fluid composition was varied slightly in some formulations; 
details of divergences from the above composition are given in Table 6. This 

50 formulation is for a 12.2 pounds (weight) per gallon drilling fluid. 

b. Since primary and secondary surfactants (Invermul and Ezmul) were viscous 
liquids, stock solutions were prepared by diluting to 50% concentration by volume in 
base oil. The 50% solution was then used in ail drilling fluid preparations. 



3. Rheology Measurements with the Fann 35SA Direct Indicating Viscometer 

This is a concentric cylinder viscometer that enables the variation of shearing stress with shear rate to 
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be observed. 

Procedure for Measuring Drilling Fluid Rheology 

5 The freshly prepared drilling fluid was transferred to screw top storage jars. Experience showed that the 
rheological characteristics of the drilling fluid did not change significantly over a period of 3 months' 
storage, unless exposed to further heating or shearing. 

Just prior to the viscosity measurements, the drilling fluid temperature was dropped 2 or 3 degrees 
below 20* C. The jar was vigorously shaken to ensure fluid homogeneity. A pre-set volume of drilling fluid 
70 was then transferred to the stainless steel beaker of the Fann viscometer. Then the beaker was raised until 
the drilling fluid surface reached a prescribed mark on the outer cylinder of the viscometer. 

Readings were taken at each of six rotation speeds at the moment when the temperature had risen to 
20* C, it was found that small divergences from this temperature could significantly affect the viscosity 
readings. 

75 The drilling fluid was then stirred by switching to maximum rotational speed for 30 seconds. Rotation 
was stopped for 10 seconds, then re-started at 3 rpm and the maximum momentary reading noted. Rotation 
was stopped again, but this time for a period of 10 minutes. After this period at rest, the maximum 
deflection at 3 rpm was noted once more. 

20 Calculation of Results 

The following example is for a kerosine drilling fluid with no polar activator (cf Table 6): 

TABLE 5 



Viscometer Rotational Speed (rpm) 


Viscometer Readings 
at20*C 


600 


60 


300 


33 


200 


24 


100 


14 


6 


4 


3 


3 


Reading after 10 seconds rest 


4 


Reading after 10 minutes rest 


7 



40 Apparent Viscosity (AV) - 600 rpm reading - 60 - 30 

cP 2 2 

Plastic Viscosity (PV) - 600 rpm reading - 300 rpm reading 
c * - 60-33-27 

45 

Yield Point (TP) - 300 rpm reading - PV - 33-27-6 

lb/100 ft 2 

Gel Strength - Max. deflection after 10s at rest - 4 

so Max. deflection after 10 mins at 7 

rest 

Ratio of Yield Point to Plastic Viscosity - _6 - 0.22 

27 

55 

In the data tabulated in Table 6 the following abbreviations have been used:- 

LTK - Low toxicity kerosine 

LTGO - Low toxicity technical gas oil 
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AV - Apparent viscosity (cP) 
PV - Plastic viscosity (cP) 
YP- Yield point (lb/100 ft 2 ) 
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TABLE 6 - (Concluded) 
Drilling Mud Rheologies (20*C) 



Mud 


Run Number 


23 


24 


Base Oil 


LTK 


LTK 


Activator (X weight on 


Propylene 


Acetophenone 


base oil) 


Carbonate 


(2.7*) 










Special Features of Mud 








Shear Rate (rpm) 








600 


65 


68 


Fann 


300 


35 


38 


Viscometer 


200 


25 


28 


Readings 


100 


16 


18 




6 


3 


6 




3 


2 


5 




Gel Strength 


4/5 


6/8 




Apparent vis (AV) 


33 


34 




(CP) 






Derived 


Plastic vis (PV) 


30 


30 


Rheology 


(CP) 






Props. 










Yield Point (TP) 


5 


8 




(lb/100 ft 2 ) 








Ratio TP 


0.17 


0.27 




PV 







Claims 

40 1. A base oil composition suitable for use in drilling fluids, said composition comprising an oil component 
with an aromatic hydrocarbon content of less than 10% w/w and a polar activator which is an ether 
alcohol or is a mixture of ether alcohols. 

2. A base oil composition according to claim 1 wherein the ether alcohol has one or more ether linkages. 

45 

3. A base oil composition according to any one of the preceding claims wherein the ether alcohol is an 
aliphatic ether alcohol, an aromatic ether alcohol or mixtures thereof. 

4. A base oil composition according to any one of the preceding claims wherein the ether alcohol is 
so selected from one or more of butoxypropanot, isobutoxypropanol, phenoxyethanol, phenoxypropanol, 

phenoxypropoxy propanol and substituted derivatives thereof whereby the substituents are such that 
they do not adversely affect the performance of the composition when used in drilling fluids. 

5. A base oil composition according to any one of the preceding claims wherein said composition contains 
55 from 1 -5% w/w of the polar activator. 

6. A base oil composition according to any one of the preceding claims wherein the polar activator is a 
mixture of an aromatic ether alcohol and an aliphatic ether alcohol, the latter being present in the 
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mixture in an amount from 20-50% w/w of the total mixture. 

7. A base oil composition according to any one of the preceding claims wherein said composition 
comprises an oil component, an ether alcohol and one or more of clays, water, halide salts of sodium 
or calcium, surfactants, emulsifiers and weighting material. 

8. A drilling fluid comprising the base oil composition as claimed in claim 1 and an organophilic clay. 

9. A drilling fluid according to claim 8 wherein said fluid is prepared by initially mixing the polar activator 
and one quarter of the oil component of the base oil composition with the clay, allowing the mixture 
swell and gel, thereafter adding the remaining three quarters of the oil component to the swollen gel 
and finally shearing the total mixture to form the drilling fluid. 

Revendications 

1. Composition d'huile de base apte a etre utilised dans des fluides de forage, ladite composition 
comprenant un composant huile ayant une teneur en hydrocarbures aromatiques de moins de 10 % en 
poids/poids et un activateur polaire qui est un £ther-alcool ou qui est un melange d'e*ther-alcools. 

2. Composition d'huile de base suivant ia revendication 1, dans laquelle Pether-aicool porte une ou 
pJusieurs liaisons £ther. 

a Composition d'huile de base suivant I'une quelconque des revendications pre'ce'dentes, dans laquelle 
I'ether-alcool est un ether-alcool aliphatique, un ether-alcool aromatique ou leurs melanges. 

4. Composition d'huile de base suivant I'une quelconque des revendications precedentes, dans laquelle 
{'ether-alcool consiste en un ou plusieurs des composes butoxypropanol, isobutoxypropanol, phenoxye- 
thanol, ph^noxypropanol, ph^noxypropoxypropanol et leurs deViv^s substitu6s dont les substituants 
sont choisis de maniere a ne pas affecter defavorablement la performance de la composition lorsqu'elle 
est utilised dans des fluides de forage. 

5. Composition d'huile de base suivant I'une quelconque des revendications precedentes, qui contient 1 a 
5 % en poids/poids de I'activateur polaire. 

6. Composition d'huile de base suivant I'une quelconque des revendications pr£c£dentes, dans laquelle 
I'activateur polaire est un melange d'un gther-alcool aromatique et d'un ether-alcool aliphatique, ce 
dernier 6tant present dans le melange en une quantite* de 20 a 50 % en poids par rapport au poids du 
melange total. 

7. Composition d'huile de base suivant I'une quelconque des revendications precedentes, qui comprend 
un composant huile, un £ther-alcool et une ou plusieurs substances telles que des argiles, Peau, des 
halog£nures de sodium ou de calcium, des surfactants, des 6mu)s\onnants et une matiere alourdissan- 
te. 

8. Fluide de forage comprenant ia composition d'huile de base suivant la revendication 1 et une argile 
organophife. 

9. Fluide de forage suivant ia revendication 8, qui est prepare par un proc£de qui consiste a melanger 
initiaiement I'activateur polaire et un quart du composant huile de la composition d'huile de base avec 
I'argile, a laisser le melange gonfler et se gelifier, puis a ajouter les trois quarts restants du composant 
huile au gel gonfle* et finalement a cisailler le melange total pour former le fluide de forage. 

Patentanspruche 

1. 6l-Grundzusammensetzung geeignet zur Verwendung in Bohrflussigkeiten, wobei die Zusammenset- 
zung eine Olkomponente mit einem aromatischen Kohlenwasserstoffgehalt von weniger als 10 % 
GewJGew. und einen polaren Aktivator umfaflt, der ein Etheralkohol Oder eine Mischung von Etheralko- 
holen ist. 
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2. 6l-Grund2usammensetzung nach Anspruch 1 , worin der Etheralkohol eine oder mehrere Etherbindun- 
gen hat. 

3. Ol-Grundzusammensetzung nach einem der vorstehenden Anspruche, worin der Etheralkohol ein 
aliphatischer Etheralkohol, ein aromatischer Etheralkohol Oder Mischungen davon ist. 

4. Ol-Grundzusammensetzung nach einem der vorstehenden AnsprUche, worin der Etheralkohol ausge- 
wahft ist aus einem oder mehreren von Butoxypropanol, Isobutoxypropanol, Phenoxyethanol, Phenox- 
ypropanol, Phenoxypropoxypropanof und substituierten Derivaten davon, wobei die Substituenten derart 
sind, 6aB sie die Leistung der Zusammensetzung nicht nachteilig beeinflussen wenn sie in BohrflOssig- 
keiten verwendet werden. 

5. Ol-Grundzusammensetzung nach einem der vorstehenden Anspruche, worin die Zusammensetzung 
von 1 - 5 % GewJGew. des polaren Aktivators enthalt. 

6. Ol-Grundzusammensetzung nach einem der vorstehenden AnsprOche, worin der polare Aktivator eine 
Mischung eines aromatischen Etheralkohols und eines aliphatischen Etheralkohols ist, wobei der 
letztere in der Mischung in einer Menge von 20 - 50 % Gew./Gew. der gesamten Mischung vorhanden 

ist. 

7. Ol-Grundzusammensetzung nach einem der vorstehenden AnsprUche, worin die Zusammensetzung 
eine Olkomponente, einen Etheralkohol und ein oder mehrere Tone, Wasser, Halogenidsalze von 
Natrium oder Calcium, Tenside, Emulgatoren und Beschwerungsmaterial umfaflt. 

a Bohrfliissigkeit umfassend die Ol-Grundzusammensetzung wie in Anspruch 1 beansprucht und einen 
organophilen Ton. 

9. Bohrfliissigkeit nach Anspruch 8, worin die Flussigkeit hergestelit ist durch erstes Mischen des polaren 
Aktivators und einem vlertel der 6lkomponente der Ol-Grundzusammensetzung mit dem Ton, Quellen- 
und Gelieren-lassen der Mischung, danach Zusetzen der verbleibenden drei Viertel der Olkomponente 
zu dem gequollenen Gel und schliefllich Scheren der gesamten Mischung urn die BohrflOssigkert zu 
bilden. 
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